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14 Stem cells 
15 Hemocytoblast 
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18 Heterodontus portjacksoni 
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19 Chaenichthyid 
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31 Proximal histidine 
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56 - Chemometrics 
57 - Pattern recognition 
58 - Classification 
59 - International chemometrics society 
60 - Massart 
61 - Wold 
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62 - Experimental design 
63 - Quantitative Structure Activity Relationship (QSAR) 
64 - Geo-chemistry 
65 - Forensic science 
66 - Environmental monitoring and control 
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67 - Drug design 
68 - Sampling 
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69 - Multivariate Curve Resolution (MCR)  
70 - Self modeling 
71 - Simplex 
72 - Newton-gauss 
73 - Alternating Least Square 
74 - Spectroscopic 
75 - Electrochemical Signals 
76 - Composition profile 
77 - Concentration profile 
78 - Spectra profile 
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79 - PLS (Partial Least Squares) toolbox 
80 - Graphical User Interface  
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81 Oxygen affinity 
82 Molecular weight 
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1 Dialysis tubing cellulose membrane 
2 Sodium dodecyl sulphate polyacrylamide gel electrophoresis (SDS-PAG) 
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3 Separating gel 
4 Stacking gel 
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6 IsoElectric Focusing (IEF) 
7 Isoelectric point 
8 Immobilized pH Gradient (IPG) 
9 Rehydration solution 
10 Mineral oil 
11 Passive rehydration 
12 Electrode wick 
13 Focusing 
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14 Ramp 
15 Linear 
16 Ion-exchange chromatography 
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39 A priori knowledge 
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43 Pure spectral profiles 
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45 Singular Value Decomposition 
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65 Evolving Factor Analysis 
�� 
MATLAB 3  I"'MCR-ALS =MA 0$ ~8 :(Tauler et al., 1993)
 >]STauler  D( .1 K .
�� 
	:
     !"# 
�� 
lX>.$& 
 $0- {// D( 90"% 9"5  "&+0$0T .1  Y 
"B@ $ &5  VA *k|F $1 D$5" D ." $ D( O# *"9 |F JA 
EM-/S$"+- VE. 9"$1 " D . , |F $"?  VA *"0JEF+
/(//_S1/9$/ D( pK8 
 $  . $ |F $," VA *?"
0.5"( ( 8S1/ 9 /$ $ S/- V0/5 V/  "(DTAB) 
S=- / V0P"pL+-" D(  =A" 9"J
  *DSC  $@
 .1 .G ,5 |F $DTAB  0 10$ ,0S1   ,/ 9
$1" I<-   D/ /1$+. !e1$- `-%/(  9" "/
 $ 
 "? $K"0%"0"S1  \/$1 F+  9" D.
lX>)	Q\ 	/	* .! 			 		.G	N  
S1 8-/9 $/ {7 D  0./!"X"L B< &5 $ &5 $( D$=
0/Q- //( J"
/=   8/8$ $ $ J .)  p%0S1/ 9
 /    D@ J<G % $)"D0S1 8a/8$&5  0
S1/ 9/ "0   D$M 08 	SF.1-P ,.L-"
"JA .1 .   P $"1 $ 9"S1 R/($ $) Bx 9. D$M "*
 SA T/Y8 	T pS./Y8 	  $"$8=8 Q-//J V"-
b/P  9/S1  0S1/9S1  /9Bx$1 
 $ I<- ,
?
8/9b/P  9/S1 V"- _!) +. P/$ b># $ $ 	SF"5 .
lX>X>y\/ 	 	 		 : .; "\( )	4r
M	q 
 $     D@  S1 ,/9(   $ VE. $ P EM-/( V
S1 ,( D$$/$1 ~F 9".S1/ $  9
 $   D$M 
.1-P-"" D$M  .1-PCMj!S % p +( .
 JM.mMs}$D$=0pHq/q-q/u, 0(.VL(  )-kjskji
1 Compactness 
�� 
D8$ + 0.1-P  VA  1-P-""0S1/ 90 $
,8(" 9/Y5    $ P $S1  /P $$ $) 9"L&5  
1$ $ 0
 $  Bx(.S1/ $  9$  pH0s/y,k/y,
q/y $ $ $  D@pH0y/y,u,k/u.1-P CMjSF- !S/
$1". $S1  D@/$ Bx 9upH $ $ P  S1/9
$ Bxk/ypH.1-P   )(.
T $."SF- 8/S1 /$  90.1-P o )$$1^8-/$1 '".$
:) <G T0S1/  9/T D3$ S/Y8 	_j$ |M8.05"D3+ºC 
iq ( "5 $ "= |W/$ . . "S1 L8/ Bx 9/+" pM8- $  |? 9"M
,8P ?/5 V "  |0S1/(  Y 1  p8)  $ Bx 9.
�� 






































VL(ojiv   VA  1-P0S1/ 90  
0-"/S1 S/ 90D5 5. -". 8   ,0.L 
)Native-PAGE (SDS-PAGE "L!"P. R/( D$M 8 . $
LP . 







































S1/SA |? Bx 9 pM8- $ " M8P $ ,0?=-/  >0S1/ $ Bx 9
.1  Y 1.VL(kjk.LSDS-PAGE 0S1  $/ $ 9 V<@
S#/SF- J/SF-    / 0S1/ 90 $VL(kjo    
.L Native-PAGE  D( D$$ + .8H/VL( $ 9kjq 
?"L!"$ R
S1/ Bx 90  $ D( F+.
VL(ojk>A .LSDS-PAGE   0S1/ 9.S1/ 90 D( ~F
  V<@S#/  J0:i(, k(,Po(, D@ r(.
S1/9 0D(.1-P  - $ $:s( q(
D@ 
�� 
VL(ojo>>.L-PAGE  Native 0S1/ 9.S1/ 90 D( ~F
S#  V<@ /  J0:s(i(, o( D@ .S1/ 9
0.1-P  - D( $ $:k( q( D@ 
VL(ojq-_/S1 S / $ 9S#  p%/.1-P J / S .L
P  D$M "( /<U- B/D( pH)s}jk(- // 
? 9"L!"RpI&5 $ .s(
 i( D@ 
�� 
lX>XYG(FHq 	 
  p%"S1   L8/ D-   9 D$M",( ~F VP-% R"L
0S1   ^Sx/F 9/  @ 905 (" |"P $ 0

00S1/  ;  98( ." D$M  ^8 9 $8|lA$ L 
PS1/$ ,90PS1/S1   9/( <= 9.T/T D3$  VA 	/	
_ *8j|M8. VL(kjrS1 $ ^Sx ' D8$ +/   90  D@
  (.
VL( ojrsiT/T D3$  D5  	/_ *8 	j |M8.0S1  /, 9























lX>X?  $0 #	L! ]!	, )	G	N	
 $"?=- 9/ > ^835 "!0=
fS1/ 9$1 D$M pS.  ,".
 "-- 9/a  P B/pS. J( ! /S1 ,( +/ 935"!0/+0$
.T /- 8S. 	VL(kjyp T/+ 	0pLSPANS–S1/9>
 
VL(kju$�Ciq/ ~ T 90nmrq}jkrr 3 ~ T /3Fnmkqq ( <G.
E-ANS  SA 0t35 D( L(5"`-% 
 $ !/!.  9" ^7 V@ |0$
 D 5 pS.$()De and Girigoswami, 2006(.S1 $ pS. J(/9
 /S1  +/9 $(." 9/ Y/ P 8P 
S1/$   9
35"! - ( 8H/,$ >
 9
S1/ 9 D@35"-!  -
  .
VL( ojy>?T $/- pS. 	S1/ Bx 9   D@ ,  . $"9
,VK( S1 ^Sx/$$  9mg/ml ko/iJM. .  $mMs}k/ypH�$


























VL(oju>lT $/E- pS. 	ANS S1 /9 Bx  D@ , 
. $",VK( 9S1 ^Sx/$$  9mg/ml ko/iJM. .  $mMs}
k/ypH�( $" $ $0ºCiq D( .1 ^ $.
lX>Xl	! {! )	G	N"!" 	
?"T /	CDS1  I/S1  9/ $ 9 + $  $ P $
S1/  9/! %/N $ $ M5/   +8H  (/ 9/! %/N$ M5
  /  +  D@ .VL( $kjvT JM-/	CD$nmiii 0
   D@mdeg  ro/sk " {7 90 $ D@   mdeg 
yu/ir(.?"A$%/NM5  )-  T/	CD D+ , P $(/% !/N

























VL(ojv��T $/	CDS1  I/ 9.S1 ^Sx/$$  9mg/ml ik/}
JM. .  $mMs}k/ypH�( $" $ $0ºC iq
lX>Xt $! :+'+" 	40  	O/ 	 	 (!F
$0-// "')2 2 4Na S O(P  #  -/L b<  " R"P- R/B
$(:
2 2 4 2 2 3 22 2Na S O O H O NaHSO H O+ + 	 +
$0-// "P  '/S1  VE b/8H  9/P  9/ |8P S= b$ .$
 V#"$    -(""L( D$$ @  -/P !/&5 S= b"$$1 L .$
"  908=8 'LM-/P R/)  b0_!) +.P/^Sx  b$0-// "'
.E D$M$(. 0"8=8 9@$ ?/>[ ]50SDT+ % P P50 ~F


















b/P /S1  +/ 9D@
(.]S# SA{7 V"- 
 35"!0
 S1/ 9
b/P   $  <
? $ ,$$  "  
 ># / +V"- S1/9
5 " |" P0-// 9
$0ºC iq./![SDT]50 
 mM  o}/s,mMq}/s
	 .G	N  . .
/5]*
( "XP 	SF "L /J




















SA V"- S1/ 9  
/ 9  D@/ + S1/  9
b/P S1   $/9JM-  I
 D$$ + <= P $(V"- S1/9
S1 / 9- P  D@"P >#  9.
/P 0$$ . ^ - " 9.
 P $$ 0/"^ 9"/ " *"
( D D.
8=8 VQ-//Jb/P   9/S1 V"- $
 ,    D@-  /B
(.
	 .=,$+./0 $0 
! K	 #$'( 	 	 K
$ $ 8 &5 P  D( B< 
=  &5 <
 J@/+.T !."|".



















 8$ $ $
�� 
 / "0$"0.1 @ 
 $ ! .)  0S1/   9
 0S1/   9/.1-P S-"" CMj!SS1 ,/9
x_-  p% 1  $ B/   S =A 0  .L 	SF .L
P,.1 @ 
 $. $"?=- 9/S1 $ . >/. =- 9"8(  (
/$ $ S/- V0/5 V/  "$1".AE/- ( (S1/9
  /P S"0+@.AE /Y- S1/ 9 /ST D3$/	
Y8_j|M8. $0-/- -/mMi}$ :) <G nmkr} (  Y."*
P"0+@.Y-  0S1/9P $$ +Tm $  /+ 
   D@( S1 / 9  D@/+     ZY-" .
P J
0- G//DTAB -P P. 8# / 0S1/$ Bx 9
1 $ /S0T/Y8 	_j |M8.(.8L-/P R0LM- J@ /,; R
0 P  !) $- $P F+S1/9T $."8(   (/S
DTAB @ D$M $ .1 .S=-/V3( VS1/ $ 90
P"pKP $$ +L !) <T/)N( ,)I(( )D( $/'$"D
$(.'  P $^Sx B  !)DTAB .E 
 <= "$ 
$1 D+" 
 P "8=8 $ $ S1  I/   9/S1  +/D@ 9
 ( .  D$M " 9"* PJ
 P"pK( VA D, ># I<- 
%"0S1/9"$1 " D.
lXYX>	5 )	G	N/ "B/,"(DSC) 
VL(kjss( - (S1 $/9,./1 "Cp1 D/0 D(Tm$ 
S1 / + 9$. $"1 P  D( D$$ + $ 90  ;01(w$
S1/ JM '  9.S1/ 9  01( 10/+0 <
S1/ 9$$  ;  D@.
5 Unfolding 
�� 
VL(ojss>  1-DSC 3(-S1/ 9 + $.
lXYXY)	G	N  L(	
VL(  )- ojsiS1 $ ZY- P  D( D$$ +/S1   D@ 9/ 9
 / +(." 9" 3" L 9P ( %"0S1/S1   D@ 9/9
   P(.
VL(ojsi�� 0/1 D :) <G S/ 9/S1 ZY- nmkr} |"!. G $DTT ,mM

















































T/ 	0T  D5 /Y8 	_j|M8.$ J#7T 8#00S=-/ V0
P0 P $ ' S1/T $ 9."1( 8!. "^Sx |DTAB 
( .1 P D.0T  I J#7T <G/Y8 	_j,|M8. S1 $ ^Sx/9
mg/ml  k/sJM. . $mMs}k/y=pHT /D$= $  	nmr}}jiq} ^ $
.1(  D.D$M  !Y- " 0L- ?/9SVD) (0S1 /!)  9
8("  P (0"!)  9F+ '  &5 P ( JM-0=O$ 
.5"1(  8S1/ 9JA " .3  Y L.08("S1 !)/9
0
 $T $ P.5"1( 8S1/- 9DTAB   , .1 VL(
MCR-ALS ( D$M D.VL( 0ojskojso/ T/LM- 	/D( R0"!)  9
VA  +$8.

























VL(ojsoYA V".%    9/S1 	/T 
& $"3  D$M  "'MCR-ALS /& Y"S=-/ V0P0VL( $ kjsq
kjsr0   D@  
 P ( D$$ +  5  " $ $ 
 sv%   D@/ +." D8$ + 9" O 9a  P (
 
" P $  ^Sx B /`-% ZY- ( +/ P 5 $ 9.









































VL(ojsr�� V".%    9/S1 ^Sx 
lX?r	(  ( K/! K	 #$)DTAB (	 .! 	 "
	 "  B	3 
S1 8-/ $ 9 <
 S#  "$ &5 $("XP "LMSFP = $/
"$$ $) &5  . $"?=- 9/S1 >/  1 $ 9/ "0$"0
 $ !
 @1/$.)  0S1/     90S1/   9/S
.1-P-"" CMjS1 ,!S/ p% 1  $ Bx 9_-/=A 
   S0  .L 	SFP .L.1 @ 
 $ ,.
 $"?=- 9/? >" 0/ 1 90S1/G $ 9-//$ $/- V0/5 V/ 
"  0S1/ 1 $ Bx 9T  D$M /Y8 	_j8.T ,|M/	
Y8 $"P "0+@..1  Y.T $/Y8 	_j:) |M8.
T/ $  	/ /9nmr}}jq}} 0" 1 $ {7 |0S1/!. G $  9"|
DTAB  $P ( D$$ +  .1 @^Sx  10PS1/  9
S1/ |P 9"$ ^Sx  0PS1/!. 9" |" .T $/Y8 	 $
"!. "|DTAB # P ( D$$ +( (  /% |P !/ M5 N0$
S1/1 $ 9"Q- L//" .0_-/ /# !3($ ? 




















"P $$ + *!. G $"|DTAB S1/ 9? $  " D@   
1$-'L= 1$+.  -/+0$$.  D$M " 9" * -"O. 9/  /P $P 
/9/!1$+.  >#S1 /9$$ $) I<-.
lX?X>"rDTAB  	      B9 .L+ o";"X
vO+, 
T/Y8 	_–|M8."@$ ! R/ >0
 8<-A0S1/9z( .T/	
Y8_–VL( $ |M8.ojsy0S1/ 9  VL( ojsu0
S1/ 9D@  1( V D8$ +S1/G $ 9-//DTAB 
(.S1 $ ^Sx/ $ 9"5 9"|mg/ml  k/sJM. . $mMs}k/ypH
(.
6 Conformational status 
�� 
VL(ojsyY?T/T  VA 	/Y8 	_jM8.-  P |//DTAB S1 / 9
 D5   D@.
�� 
VL(ojsuYl VL(T/T  VA 	/Y8 	_j-  P |M8.//DTAB S1 /9
 D5   .
P :)S1/{T $ 9nm  oso ) :)!"'(+   D8$/ 95 '- 9
3 P (8<-A  0`-%/$$ 9.O":) BDTAB D$= $ nm rq}jo}} 
 ^8.A V@ .D$= nm os}jo}}    IS1 $ J/ 9 $  (Q
D$= $ P nm r}}jqiq D8$ +0o/ Gouterman ()Dayer et al.(.
 $"?=- 9/!.  >" |/!DTAB VL( >
ojsiojsk0S1 $ / 9
P!"T $ :) '/_ 	j   I P |M8. |P ,J"~ T    
0/Q- +// L "." + 9<- P $".% V"9)S1 VU/9(.% "9
Q- B< $5//L $ ' $ '  JQ -; ~ T $$1 )Reza Dayer 
et al.(.Q- D( D$$ + VL( $ P 
//L  J-; ~ T    $
�� 
  D@/  +  ( ." $ ? 9 D@ nmo $ 
  nm q/s(.
"Q- 9//  L  I J( ( S1/  95 $ P (%/95 '-  
' /= 30"F- J+ " D( B"L( 7P D( )O'Keeffe et al., 1978(.
T $/P 	S1/ $ 9/nmrq}jq}} S@ ,nmqo} %/RS@ nmqyq %/R�
/ D$( )Gersonde et al., 1970(.
!. "|DTAB  ^7% :) |P P $$1/R�%  </R/8H   +/9
P" |PS1/%  9/R (%    $(/R� )Lecomte et al.,
2004, Tomoda et al., 1981(.
"~ T $ :) |P 9nmqo} nmqus <- D8$ +"P VS1/  9
  P( )Ajloo et al., 2002a, Robinson et al., 2003(."*( $ VLkjsvkji}
 +P $ ^SxDTAB  $ D@ ^= $ P  ZT?-S1/$  90
PS1/9 mMq/k $  "9^Sx  mMs/o(. "9
S1 B</ 9%  "   -0(( /^Sx   /+0
DTAB $$.$P"0+@.(DSC) VL( $kjss '"-  O 9/" 
8P.8H/@7- 
? a  9PS1/$  90PS1/$ 9" M- -/ ,M
S1/ - D$+. 9)Reza Dayer et al.(. "-- 9/S1  B/  9
 - D$+.  D@  <( ." 9/ Y/5 S"- |//S1 /  9DTAB 
T/Y8 	  $"$? " /% !/$ M5 NS1 $ / 9/- !/"( .
�� 
VL(ojsv//- /G-DTAB 0 1 A$ J//Q-   D@  9/S1 0 
 9" 9/S1 �� 
VL(oji}//- /G-DTAB0 1 A$ J//Q-     9/S1 0 








































mX?XY"rDTAB  	 	"	   B"  9 .o
L+"	! {!"!"
VL( $ojsoQ-//S1 $  $  J/!. G $ 9"|DTAB  D( D$$ +.
S1 ^Sx/$  $ 9mg/ml  ik/}JM. . $mMs}k/ypH( ./!
%/$ M5 Nnmiii (    V<@ ( /SDTAB S1 $/ 9
 /S1  +/ 9  D@( ."5 9" + |$,/1$+. !
S1/ 9 /S1  +/ 9  D@  ("( $ ' L 9
5"|) DTAB (- ( VP  p% ' //$ D+ V@  .8H/Q- 9//J
/1$+. !% "0S1/$ 9"  &) R!.   $"|DTAB S1 / 9
%"0/! 1$+.  $ $(. $/T 9/	CD P/@. 'DTAB 
% ? {7 ,(/N M5/S1 9/ D@    9mdeg  kquu/op%  (
 i}-/DTAB " 1 $ $ {7 9mdegkvk/k |P D8$ + P /!
%/-  p% M5 N-  //  /SDTAB (.





































































P +. P 
/ 
  b/ |P J#M-  9"$ $ ,"@  /!.   "|
_!) +. ? >#P/!. &5 $ $) b" |" . 9.1 ^ $ "@ 9/ T ,"9
M- ^  -  $ $) J$) 3a P |%" ># /P /  $ b0$
/- J/ 9 !_ 88P/ (.
 J#M- $/P !/ 'P b P D( D$$ +  $(/ $5 !0P/S1 $ b/ 9
!." M- |" $?  $( V"- S1/9b/P   |P" ./ Y"?=- 9/$ >
?" 0  P0S1/ ,.1  Y   1% 9/ D(  )Ajloo et al.,
2002b(._!) +.P/ JM 	SF # $ b( )Wilmshurst, 1998(.!."|
8  :5 >#!." $ |/+. ! b/ _!) +. "& $  S (.
3, 	 v>A . 	 , I  /3>AA 53, R	*	T v"$	 
VL( qjsiv /G-  ># |"!. I<- / _!) +. !/  5  .1  X/  b
Z))Wilmshurst, 1998(
  )- "S1 $LS#   P O 9/P V?  V $ 9/ b/ '& ,(
S1 8`
/ 9/  	SF # $ 0-M $ 8( .9O $ V"-
b/P  9/S1 $ V#  "30( a0,pH 5 8  ,$ ,/  !( .
�� 
 $"?=- 9/  )-  >"( P 9"X "\/= " " 9/" L^   (
./!"X0 '" $ 98 +- ," 	SF #  P- ) -"&5 !
(.
  )- " L8/) 
 $ " D3" Db0- 3 $"F8 ?<T 0 VL- /

 $0S1/  &5 9" ) 9/ !_ !/ ( )Bemis et al., 2002(.^ 
SL-- /. / D V1"- D$  &5 @  8"  -P  $$1 
)Jensen et al., 1998(.# S" 8 L8" 9/,(  ." &) $ "M- 38/ $( 
 D$= &5 P/Q- //XP J"L V=-  S#   88P"aL( &5 c! !/
<T/0 'P &58( .8H/   &5 9.P ?  8(&5 $ $ x
$ $)$ )Gardiner, 1984, Krieger and Fuerst, 2002(. $"S1  9/  9
) 8#0S1/$ - 
 $ 9" $  - P     D@"P
 #$q}sq}0$  )7A!"% ,efl(( ^  " "
/= . /!"X0
") 8#  ,8 L0/.1 ^ $ ># {7  ( . |F $"D$$ + *
P ( b/P  9/S1 V"- $     , D@   D@
/ +( . "pS. */"- $1"35 =  P "!0S1 
/,935"!0
S1/9    , D@D@    / +( .?=-/J?




$$ )Baldwin, 1986, Moosavi-Movahedi et al., 2003(."$ O 9
"?=- 9/ >/7P !-/"$1". ^ S1  P /(  )-  9"= / "
 /_!) +. !P/?  bV"- 0 $/<T - /& /D( 8 ." $ 9
$ D& $  $ 0S1 8-/80Q- , 8 ,8(//( $ "/<T 
1Y8 -   /00
 8/001"1 </Ax  
 #" $�)Layon and Modell, 2009($( .  V?"@ 9/   is%
/,byu%/ ,Xs%"K+- 1 /V"$ @ >
 , .�_!) +. ,<
/#M-  $ bis%K+-  +. V/ V$ )Wilmshurst, 1998(.G- 8 $/J
%K" "1b0./!"X"KS1  ,/+? 9/-(  $) >
- $"
=/
$$ . E $/00 #  <-"Ax $ $G- ,/!. "_!) +. |/b
7 Oxygen toxicity 
8 Dalton’s law 
�� 
 )- V@ .!. "!.  ># |"_!) +. |>S
�/ ? ,b/$  S= $ b
!. " |"%   / 830 V/ VE b$$1 . 8"$ 9"_!) +. \
 F+/S1 ,b/1  $ 9Y VK( 0 / <( b5  p%  $$1
!."_!) +. |/G- ,b/ !. " ? |/% b/"S1  ./$$ 9
)Wilmshurst, 1998(.5 $" $ D(  Y J+" , 9" $$ + *-"S1 V/9
 /b!. " $  ># |/!. Y"_!) +. |/!. ,b" |". Y J
 $
  .10_!) +.  ># I<-P/!.  P  D( D$$ + b"_!) +. ># |
P/!. b" |" )Wilmshurst, 1998(._!) +. p%P/?# $ b P
- "!#" $$  Y5  /  +   D@/ 
  +/ 90 ( .
)ojsSP I<- "  D( .1 */ 8P.
)ojsY I<-/ 9/3/= ># 9/ "S1 $LS#   {7  / 9











Human 0 17.973 
Acipenser persicus -50 9.997
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Hemoglobin (Hb) variability is a commonly used index of phylogenetic 
differentiation and molecular adaptation in fish. In the current study, the 
structural and functional characteristics of Hbs from two Sturgeon species of the 
Southern Caspian Sea Basin were investigated. After extraction and separation 
of hemoglobin from whole blood , the polyacrylamide gel electrophoresis (SDS-
PAGE), native-PAGE and isoelectric focusing (IEF) were used to confirm Hb 
variability in these fishes. Ion-exchange on CM-cellulose chromatography was 
used for purification of the dominant Hbs from these fishes. The accuracy of the 
methods was confirmed by IEF and SDS-PAGE. Spectral studies using 
fluorescence spectrophotometery, circular dichroism spectropolarimetry (CD) 
analysis and UV–vis spectrophotometery. Oxygen affinities of these Hbs were 
compared using Hb-oxygen dissociation curves. Also, the dominant Hbs from 
these blood fishes were utilized for further experiments. The behavior of Hbs 
during the denaturation process by n-dodecyl trimethylammonium bromide 
(DTAB) is investigated by UV–vis spectrophotometer and circular dichroism 
spectropolarimetry. The thermal denaturation properties of the Hbs were 
investigated by differential scanning calorimetry (DSC) and Hbs aggregation 
performed chemically in the presence of dithiotreitol (DTT) by UV–vis 
spectrophotometer and chemometric study. The results demonstrate a 
significant relationship between stability of fish hemoglobins and the ability of 
fish for entering to deeper depths. The UV–Vis absorption spectra identified 
species of hemoglobin and showed the concentration of oxyHb and metHb 
decreases and deoxyHb increases upon interaction with DTAB. Besides the 
UV–vis spectrophotometry, the interaction of DTAB with hemoglobins has 
been studied using circular dichroism spectropolarimetry analysis. This 
experiment was utilized to measure the unfolding mechanism and compared 
alpha-helix secondary structure under different conditions for Hbs. The results 
reveal that the Acipenser stellatus Hb in comparison with Acipenser persicus 
Hb has more stability and more structural compactness. Besides, the results 
confirm the hypothesis that there is a meaningful relation between average 
habitat depth, partial oxygen pressure, oxygen affinity, structural compactness 
of Hb, and its stability. 
 
Keywords: Sturgeon hemoglobins -Oxygen affinity- hydrophobicity- 
alphahelix- chemometry 
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